Pharmacokinetics of paclitaxel and three major metabolites in patients with advanced breast carcinoma refractory to anthracycline therapy treated with a 3-hour paclitaxel infusion: a European Cancer Centre (ECC) trial.
Hepatic metabolism and biliary clearance play pivotal roles in the disposition of the anticancer drug paclitaxel. 6-alpha-hydroxypaclitaxel, 3'-p-hydroxypaclitaxel and 6-alpha,3'-p-dihydroxypaclitaxel were the major metabolic products of paclitaxel found in human bile. Recently, these metabolic products were detected in human plasma. The pharmacokinetics of paclitaxel and its metabolites were investigated in anthracycline-resistant breast cancer patients treated with high-dose paclitaxel and granulocyte colony-stimulating factor (G-CSF) support. Nine patients were entered into this study in which paclitaxel was administered at the relatively high dose of 250 mg/m2 during a 3-hour infusion. G-CSF was administered daily subcutaneously (s.c.)on days 2 to 19 following chemotherapy. Analysis of paclitaxel and metabolite concentrations was performed by a new highly sensitive reversed-phase high performance liquid chromatographic (HPLC) assay. The dose-limiting toxicity in this study was cumulative neurotoxicity. One patient had a partial response and 2 patients had mixed responses of their skin metastases. Relatively low peak plasma concentration (Cmax), with mean values of 6.91 micromol/L (range 3.08 to 8.98) and area under the plasma concentration time curve (AUC), with mean values of 27.04 micromol/L.h (range 14.88 to 40.57), were observed. The total body clearance was 16.99 L/h (range, 10.25 to 27.39). The pharmacokinetic parameter for the prediction of leuko-neutropenia, the duration of the plasma concentration above the threshold of 0.1 micromol/L.h (T > or = 0.1 microM), was 19.72 h (range 10.54 to 26.31). The three major metabolites detected in human plasma were identified as 6-alpha-hydroxypaclitaxel, 3'-p-hydroxypaclitaxel and 6-alpha,3'-p-dihydroxypaclitaxel. Cmax and AUC values of these metabolites are reported. The three main metabolic products of paclitaxel in human plasma are 6-alpha-hydroxypaclitaxel, 3'-p-hydroxypaclitaxel and the dihydroxymetabolite 6-alpha,3'-p-dihydroxypaclitaxel. Two patients with liver function disturbances showed a tendency to higher paclitaxel and 6-alpha-hydroxypaclitaxel AUC levels, with more pronounced neuropathy.